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APPENDIX C TO SUBPART F OF PART 82— 
METHOD FOR TESTING RECOVERY DE-
VICES FOR USE WITH SMALL APPLI-
ANCES 

Recovery Efficiency Test Procedure for Refrig-
erant Recovery Equipment Used on Small Ap-
pliances 

The following test procedure is utilized to 
evaluate the efficiency of equipment de-
signed to recover ozone depleting refrig-
erants (or any substitute refrigerant subject 
to the recycling rules promulgated pursuant 
to section 608 of the Clean Air Act Amend-
ments of 1990) from small appliances when 
service of those appliances requires entry 
into the sealed refrigeration system or when 
those appliances are destined for disposal. 
This procedure is designed to calculate on a 
weight or mass basis the percentage of a 
known charge of CFC-12 refrigerant removed 
and captured from a test stand refrigeration 
system. Captured refrigerant is that refrig-
erant delivered to a container suitable for 
shipment to a refrigerant reclaimer plus any 
refrigerant remaining in the recovery sys-
tem in a manner that it will be transferred 
to a shipping container after additional re-
covery operations. 

The test stand refrigeration system re-
quired for this procedure is constructed with 
standard equipment utilized in currently 
produced household refrigerator and freezer 
products. The procedure also accounts for 
compressor oils that might be added to or re-
moved from the test stand compressor or any 
compressor used in the recovery system. 

I. TEST STAND 

Test stands are constructed in accordance 
with the following standards. 

1. Evaporator—5⁄16 in. outside dia. with 30 
cu. in. volume. 

2. Condenser—1⁄4 in. outside dia. with 20 cu. 
in volume. 

3. Suction line capillary heat exchanger— 
appropriate for compressor used. 

4. An 800–950 Btu/hr high side case (rotary) 
compressor; or (depending on the test 
senario); 

5. An 800–9500 Btu/hr low side case (recipro-
cating) compressor. 

A person seeking to have its recovery sys-
tem certified shall specify the compressors 
by manufacturer and model that are to be 
used in test stands constructed for evalua-
tion of its equipment, and the type and quan-
tity of compressor to be used in those com-
pressors. Only a compressor oil approved for 
use by the compressor’s manufacturer may 
be specified, and the quantity of compressor 
oil specified shall be an appropriate quantity 
for the type of oil and compressor to be used. 
In order to reduce the cost of testing, the 
person seeking certification of its recovery 
system may supply an EPA approved third 

party testing laboratory with test stands 
meeting these standards for use in evalu-
ating its recovery system. 

II. TEST CONDITIONS 

Tests are to be conducted at 75 degrees F, 
plus or minus 2 degrees F (23.9 C ±1.1 C). Sep-
arate tests are conducted on both high side 
case compressor stands and low side case 
compressor stands. Separate tests are also 
conducted with the test stand compressor 
running during the recovery operation, and 
without the test stand compressor running 
during the recovery operation, to calculate 
the system’s recovery efficiency under either 
condition. 

These tests are to be performed using a 
representative model of all equipment used 
in the recovery system to deliver recovered 
refrigerant to a container suitable for ship-
ment to a refrigerant reclaimer. The test 
stands are to be equipped with access valves 
permanently installed as specific by the re-
covery system’s vendor to represent the 
valves used with that system in actual field 
operations. 

A series of five (5) recovery operations are 
to be performed for each compressor scenario 
and a recovery efficiency is calculated based 
on the total quantity of refrigerant captured 
during all five (5) recoveries. Alternatively, 
at the request of the recovery system’s ven-
dor, a recovery efficiency is to be calculated 
for each recovery event. In this case, a sta-
tistically significant number of recovery op-
erations are to be performed. Determination 
of what is a statistically significant number 
of recoveries is to be calculated as set out 
below. These individual recovery efficiencies 
are then averaged. 

There are four (4) compressor scenarios to 
be tested. These are a high side case com-
pressor in working condition; a high side 
case compressor in nonworking condition; a 
low side case compressor in working condi-
tion; and a low side case compressor in non-
working condition. Recovery efficiencies cal-
culated for the two working compressor sce-
narios are to be averaged to report a working 
compressor performance. The two non-
working compressor efficiencies are also to 
be averaged to report a nonworking com-
pressor performance. 

If large scale equipment is required in the 
system to deliver recovered refrigerant to a 
refrigerant reclaimer (eg. carbon desorption 
equipment) and it is not possible to have 
that equipment evaluated under the proce-
dure, the system’s vendor shall obtain engi-
neering data on the performance of that 
large scale equipment that will reasonably 
demonstrate the percentage refrigerant lost 
when processed by that equipment. That 
data will be supplied to any person required 
to evaluate the performance of those sys-
tems. The following procedure will also be 
modified as needed to determine the weight 
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of refrigerant recovered from a test stand 
and delivered to a container for shipment to 
the large process equipment for further proc-
essing. The percentage loss documented to 
occur during processing is then to be applied 
to the recovery efficiencies calculated in this 
modified procedure to determine the overall 
capture efficiency for the entire system. 

The following are definitions of symbols 
used in the test procedure. 
Test Stand: 

‘‘TSO’’ means an original test stand 
weight. 

‘‘TSC’’ means a charged test stand weight. 
Shipping Containers: 

‘‘SCO’’ means the original or empty weight 
of shipping container(s). 

‘‘SCF’’ means the final or full weight of 
shipping container(s). 

Recover/Transfer System: 
‘‘RSO’’ means the original weight of a re-

covery/transfer system. 
‘‘RSF’’ means the final weight of a recov-

ery/transfer system. 
‘‘OL’’ means the net amount of oil added/ 

removed from the recovery device and/or 
transfer device between the beginning 
and end of the test for one compressor 
scenario. 

Weighing steps are conducted with precision 
and accuracy of plus or minus 1.0 gram. 

III. TEST PROCEDURE 

1. Evacuate the test stand to 20 microns 
vacuum (pressure measured at a vacuum 
pump) for 12 hours. 

2. Weigh the test stand (TSO). 
3. If this is the first recovery operation 

being performed for a compressor scenario 
(or if a recovery efficiency is to be calculated 
for each recovery event), then weigh all de-
vices used in the recovery system to deliver 
recovered refrigerant to a container suitable 
for shipment or delivery to a refrigerant re-
claimer. Weigh only devices that can retain 
refrigerant in a manner that it will ulti-
mately be transferred to a shipping con-
tainer without significant release to the at-
mosphere (RSO). 

4. Weigh final shipping containers (SCO). 
5. Charge the test stand with an appro-

priate CFC-12 charge (either 6 oz. or 9 oz.). 
6. Run the test stand for four (4) hours with 

100% run time. 

7. Turn off the test stand for twelve (12) 
hours. During this period evaporate all con-
densation that has collected on the test 
stand during step 6. 

8. Weigh the test stand (TSC). 
9. Recover CFC-12 from the test stand and 

perform all operations needed to transfer the 
recovered refrigerant to one of the shipping 
containers weighed in step 4. All recovery 
and transfer operations are to be performed 
in accordance with the operating instruc-
tions provided by the system’s vendor. The 
compressor in the test stand is to remain 
‘‘off’’ or be turned ‘‘on’’ during the recovery 
operation depending on whether the test is 
for a nonworking or working compressor per-
formance evaluation. If a recovery efficiency 
is to be calculated for each recovery event, 
transfer the captured refrigerant to a ship-
ping container and then skip to step 13. Oth-
erwise continue. If the system allows for 
multiple recovery operations to be per-
formed before transferring recovered refrig-
erant to a shipping container, the transfer 
operation can be delayed until either the 
maximum number of recovery operations al-
lowed before a transfer is required have been 
performed, or the last of the five (5) recovery 
operations has been performed. 

10. Perform any oil removal or oil addition 
operations needed to properly maintain the 
test stand and the devices used for recovery 
or transfer operations. Determine the net 
weight of the oil added or removed from the 
recovery device and/or transfer device. (OP1 
for oil added, OP2 for oil removed). 

11. Evacuate the test stand to 20 microns 
vacuum for 4 hours. 

12. Return to step 2 unless five (5) recovery 
operations have been performed. 

13. Weigh all final shipping containers that 
received recovered refrigerant (SCF). 

14. Weigh the equipment weighed in step 
three (3) above (RSF). If a recovery effi-
ciency is to be calculated for each recovery 
event, perform calculations and return to 
step one (1) for additional recoveries. 

IV. CALCULATIONS 

A. For Five (5) Consecutive Recoveries 

Refrigerant Recoverable equals the summa-
tion of charged test stand weights minus 
original test stand weights. 

Refrigerant Recoverable = −( )
=
∑
i

i iTSC TSO
1

5
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Oil Loss equals the net weight of oil added 
to and removed from the recovery device 
and/or transfer device. 

OL OP OP
i

i i= −( )
=
∑

1

5

1 2

Refrigerant Recovered equals the final 
weight of shipping containers minus the ini-
tial weight of final shipping containers, plus 
final recovery system weight, minus original 

recovery system weight, plus the net value 
of all additions and removals of oil from the 
recovery and transfer devices. 

Refrigerant Recovered =
n

SCF SCO RSF RSO OLi i
i

−
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⎝
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=
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n=number of shipping containers used. Recovery Efficiency equals Refrigerant Re-
covered divided by Refrigerant Recoverable 
times 100%. 

Recovery Efficiency =
Refrigerant Recovered

Refrigerant Recoverable
 100%

B. For Individual Recoveries 

Refrigerant Recoverable equals the charged 
test stand weight minus the original test 
stand weight. 

Refrigerant Recoverable = TSCO TSO−

Refrigerant Recovered equals the final 
weight of the shipping container minus the 
initial weight of the shipping container plus 

the final weight of the recovery system 
minus the original recovery system weight. 

Refrigerant Recovered = SCF − + −SCO RSF RSO

Recovery Efficiency equals Refrigerant Re-
covered divided by Refrigerant Recoverable 
times 100 percent. 
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Recovery Efficiency =
Refrigerant Recovered

Refrigerant Recoverable
 100%

C. Calculation of a Statistically Significant 
Number of Recoveries 

N t sd X Nadd = ( ) ( )( ) −* / . *10
2

Where: 
Nadd=the number of additional samples re-

quired to achieve 90% confidence. 
sd=Standard deviation, or (X/(N¥1) 5) 
X=Sample average 
N=Number of samples tested 

Number of samples t for 90% 
confidence 

2 ....................................................................... 6.814 
3 ....................................................................... 2.920 
4 ....................................................................... 2.353 
5 ....................................................................... 2.132 
6 ....................................................................... 2.015 
7 ....................................................................... 1.943 
8 ....................................................................... 1.895 
9 ....................................................................... 1.860 

10 ....................................................................... 1.833 

Procedure: 
1. Compute Nadd after completing two re-

coveries. 
2. If Nadd>0, then run an additional test. 
3. Re-compute Nadd. Continue to test addi-

tional samples until Nadd<0. 

V. TEST PROCEDURE APPROVAL AND 
CERTIFICATION 

Each vendor of capture equipment for 
small appliances desiring certification will 
provide a representative model of its capture 
system and its recommended recovery proce-
dures to an EPA approved third party lab-
oratory for testing in accordance with this 
procedure. The third party laboratory will 
certify recovery systems that when tested in 
accordance with this procedure demonstrate 
a sufficient recovery efficiency to meet EPA 
regulatory requirements. 

APPENDIX D TO SUBPART F OF PART 82— 
STANDARDS FOR BECOMING A CERTI-
FYING PROGRAM FOR TECHNICIANS 

Standards for Certifying Programs 

a. Test Preparation 

Certification for Type II, Type III and Uni-
versal technicians will be dependent upon 
passage of a closed-book, proctored test, ad-

ministered in a secure environment, by an 
EPA-approved certifying program. 

Certification for Type I technicians will be 
dependent upon passage of an EPA-approved 
test, provided by an EPA-approved certifying 
program. Organizations providing Type I cer-
tification only, may chose either an on-site 
format, or a mail-in format, similar to what 
is permitted under the MVACs program. 

Each certifying program must assemble 
tests by choosing a prescribed subset from 
the EPA test bank. EPA expects to have a 
test bank with a minimum of 500 questions, 
which will enable the certifying program to 
generate multiple tests in order to discour-
age cheating. Each test must include 25 ques-
tions drawn from Group 1 and 25 questions 
drawn from each relevant technical Group. 
Tests for Universal technicians will include 
100 questions (25 from Group 1 and 25 from 
each relevant technical Group). Each 50- 
question test represents 10 percent of the 
total test bank. Questions should be divided 
in order to sufficiently cover each topic 
within the Group. 

Each certifying program must show a 
method of randomly choosing which ques-
tions will be on the tests. Multiple versions 
of the test must be used during each testing 
event. Test answer sheets or (for those test-
ing via the computer medium) computer files 
must include the name and address of the ap-
plicant, the name and address of the certi-
fying program, and the date and location at 
which the test was administered. 

Training material accompanying mail-in 
Type I tests must not include sample test 
questions mimicking the language of the 
certification test. All mail-in material will 
be subject to review by EPA. 

Certifying programs may charge individ-
uals reasonable fees for the administration 
of the tests. EPA will publish a list of all ap-
proved certifying programs periodically, in-
cluding the fees charged by the programs. 
This information will be available from the 
Stratospheric Ozone Protection Hotline. 

b. Proctoring 

A certifying program for Type II, Type III 
and Universal technicians must designate or 
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